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(54) SEMICONDUCTOR DEVICE AND MANUFACTURE OF THE SAME 
(57)Abstract: 

PROBLEM TO BE SOLVED: To improve an electro-migration resistance of 
a copper wiring by preventing copper atoms in the copper wiring from 
diffusing into an insulating film during heat treatment so that occurrence of 
a leakage current between wirings is prevented, and preventing occurrence 
of voids at the interface between the copper wiring and the insulating film 
through improvement is tight-adhesion between the copper wiring and the 
insulating film. 

SOLUTION: A copper wiring 105 comprising a barrier film 103 and a copper 
film 104 is formed at a first insulating film 101 on a semiconductor substrate 
100. The semiconductor substrate 100 is held on a lower part electrode 107 
in a low-pressure chamber, then, with the inside of the low-pressure 
chamber kept about 400° G or less, the surface of the semiconductor 
substrate 100 is supplied with an SiH4 gas 109, so that a copper silicide 
layer 1 10 is formed on the surface of the copper film 104. A mixed gas 1 11 
of SiH4 and NH3 is introduced in the low-pressure chamber while the lower 
part electrode 107 is applied with a high-frequency power so that the mixed 
gas 111 comes ionized, so a second insulating film 112 of a silicon nitride 
film is deposited on the insulating film 101 including above the copper 
silicide layer 110, under the plasma. 
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imntm i ] ^m»mR±(Dm 1 <DH&mm\cg&mm% 
mm Ltzm, KBMtedtrftnaK 1 ®iMtit±c" y 

7 MS HI &J£« -T 5 IS Jk , 

flyaB^ U rJRJfcx^f|K&f?«lMasi i owwc-tt 
ti> a hubB^" y rjKstfiBJii* 6 ft a 

«ia**4*:*«±K:s fltfaBft 1 ©fijfcft#;*fcS*i*fl- 

*«sn ^nts;ai2 ©g^tt#;*x&teft 
2 ©MiStt ^ * *> ft a x^ V x , mmm > 

y-tM FJi©±*#ts«ri3ft i ©m#jk©±{--> y => > 

*> ft aft 2 ©(ft****** a xgfc*«;tT 

2 ] iMMMMfLko* 1 ©IMMIfcl»ll* 
Mbfet> MI3SI3t£itt?fluI3ft 1 ©|ft«K_h.fc;ty 

mm^v 7MK&rmwtztottz>*mn 1 ©*aa»t©±'fc: 

TVi 5 MIB^ y TiSVII* 6 * 5 MJBfcfeftMAi- 3 

Bff83*#^««±fe:> y 3 > ^^-tfM^tt^^* e> * a 
75Xv%I«&UT^ Hus3«l3i^*^m-rsiiuaa^«ffl 

mmm^ y-tM Kg©±&#t?iJiBft 1 ©«tjn©_t£ 

m*m 3 ] #*#**±©.ft i ©i6t»K£s«tii« 

«db^ y TjK&tmMiz-tovttiWM i ©**p©±fc 
t v> a S5a3^ y Tiaffli* h ft a »E**j&«-r * 

Wfi*«MMS*±lc > 'J 3 > £Hrt?ft 1 eDKJfcJfctf* 
f>S577XY*Ml/ts flu a 3Sf IBSS * fit/jfc-T 5 flu 13 

ifrf3^#-f*;*«±{c«frlB« l ©Rjfctttf* tllsl^^ 

^t? 50 X * s £ tlX ft a ft 2 ©.SJfStt ^*>f.&a7 
7X?$«IT> Huf3M->y-y--f l*Ji©±*£F*ri&f3 
ft 1 ©*g^K©±fc y 3 >afl3JK* ft aft 2 ©fg*§ 

&il«©g!jg;5J8u 

4 ] x©ft 1 ©l»*«t©±fcft 1 

©^ y 7«ts iBnavft 2 ©m y rii4j«*«i«-r§x 
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AuaBft 1 on y 71, iPDH&TJft 2 ®/t y rl^;^ - 
r>nsat:<t!), HulBft 1 ©m y 7«£> IMff 

I2©;t'j7» % a aibi* $ -r &xa £ > 
<wa*#(M6«-tfc*' y ^ > ft i ©Hjstt*r^ * 

«tt, ir|Bffi8a«*«fi81-SMI3«^©WMiSfcffl 

flua34MSM*»«±fcs Brass 1 ©SiSffi^X fcS*j«# 
#^tm£*iTft a ft 2 ©SJSt^XXfcfcifcft 
2©HJfe14?tf'5<*^^S7-5Xx'*«il&bT. AuSBfiK 

i<? «©±»w«na* y H*©^B**fr«na» 1 © 
«itJB©±c^ y ^ >.aft«j&>«>4:*» 2 ©««&« 
mTzxn£%ffiix\,\zz:£*m&£?z*m#.mm 
commute* 

tm*m s 3 ^mmms*±©». i ©«m«z>±-ciB 1 
y 7i, MKfttFt 2 ©My rjK*««*iffirsx 

AuaBft 1 on y 71, aiSVf 2 ©^ 'J 7K/^ * - 
ft 2 © M y 7J^t> 6 ft 3 jfl BB® * JTMT & 18 1 > 

nil icif y f-f Fi4®«taxiih, 

«I:s3«BBi»©±SXFgfBB»i' U-^-f K«©«®*#tf flu 

tBft i <D&mm®±tem2<Dmmm%mm-rz3-m£% 
mxx^&zh*mm£?&¥mfoMM<DMm*m* 
mxm 6 1 *mfo&m±(Dm 1 ©«e*«©±fc» 1 

©m y rjK, ^KStKft 2 ©m y r«t*«iife«i*-r *x 
mm i <on y 71, mmRrrm zamv ^ - 

5£7 -VmctCJ;!), flff 83 ft 1 ©^* y 71, .«ks v 

ft 2 © n y 7 * *> ft a » SB « * t* 5 x m £ , 
iHB^*f**tR±fc^ y ^ >**«f* i ©sjsffi*xip 

&65 77X?t«bt, fluSBMSJIg * «SK-T S flu IB 

«m© mm is cti u "»--n« ■ * »*r « xa h > 
«rlB*»<#:*«J;t«rffift i ©Kjfettjtfxcfijua^-* 

^•tf5tf^*J^n$tlTftSft 2fflH$ttjf7M&57 

7x?s«it, ijiB»BBi8s©±sviffi3m > > y -y-f 
m a>?> ft a ft 2 © jM4iiK« igfli -r a ig a * « jt t ^ a 

im&m 7 1 flffsBft 1 ©SJSffi5tfX{*> S i H 4 
X, S i 2 He5tf^Xi*S i H 2 F 6 5tjfXT"&a i h*^a 

t-rzmmmi, 3, 4Xttet:ffl»©^**««©« 

[»*«8] 8983KJfett*^tt, SIH4 7?^, Si 
2 H65SfXXttS i H 2 F e ^T^SikttStfcta 

m *a 2 xit 5 icffl*©*#fr*s«©»ia^r'«. 

9 ] «»KJSJt3tf ^ fc«:a*^^Xtt»*« 

5? ^ tux ^ s , fltiiB^ ^> y f m c 
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immm i o ] tuaafg i osjkii**^ 

tt»3t5J*#*^*r;tf *»to3 trc* t> , bu aBUl U * 
-f F « &f*Mjft&3li*MJ&&-)Pd' * *vc v> Sit* 

^--v^nfeiuaBfriffl^yr 
mam*'**— — >^$tvfeiriB^Mo<ij:») 

Zt*Wm.£ T Z> mm® 4 ~ 6 ©W-fftfr 1 JICaBtt© 

ift&H 1 2 ] ###a&Ki:®* i ammmKtems 
mmmis y Ym<o±.^tsnum i <©*««<D±t 

ttfift 2 <z>J6*gt£*3l* 3 «rfifltSW0±ll«t9-t:^A 

[if *JJ! 1 3 ] aMM*3£ffi±©S6 1 ©illfcM^ 
ttfe is«^ fc« » a * tvfc ; s y r MR VMJK * 6 & s « 
EiSSli:* 

«tffift^teJicojt*^«rffi* i ©ie*M©±tSfig$ 

tw&g i 4 ] *«MM£«±©sm i <Dmmm<D±izB 
id tan ek * paw « su ib^jh© ias« m imm £ tife ft 

*u U 3 y y ftfes ^'J3> y y ^^Jg t £fig 
1 5 ] *M&ms.±.<Dm 1 _t.fcjfc 
mJfB#!E*Kffl±fcm/&£tU «BHlB«i:H^^— > 

mmmmu^mm-r&mmm^ mm m t mmzn t m 

iiaBfflESS&tfjiusB* 2 ©i»»0©±*^-t?MI3lg 1 © 

*fi^M©±i3®fi!c$tvfe^ 3 ommmt. 
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[St 1 6 ] ¥a»£MSS±ffliB 1 ©M«M©±C^ 

mmmmm<o±*ttimm 1 ©«Mi«)Jt.t:»j«**i 

fe^2 ©iilJ:, «J BBfg 2 © *«t 43 tt S MHBIRB 

go 

iitsRsa 1 7 ] **#:*«±©^ 1 ©«g«jKfcia^« 

y T ^5 VMM * **** f * ig t s 

luaB^" y r*tav«i«ifc43«-s«fia» 1 ©«s««i©±t 

20 tsigt, 

busB-> >;-p>K«>±*^rtt«najB 1 ®iMHK0±icH2 

BuaB*#*Mt*fbT^5!lffl*=ff^-2Ts MfiMB* 

^^-rsiuaB$gm©±fflc»^ y-y-'f 

ts> y 3 >*s 'j y ?-x*&& *s y 3 > u -y ^mw^Wi~mt- 

30 zmrnvtzm.. mmmm^tsmmmi(Dmmm±^^ 

yrM»rr«JK*««:*6«-rsxsi:^ 

hubB^ y r^v^M(3*5}t 5 mflB» 1 <£>«««© ±£ 

tvTws«iiB^" y 7MstF««* e> * s«E^4ff^-r 

is3^IIffl±$tif ilaBB 1 fflffi^M©±fc^ 2 ©Sfi 
-T S milBflDK© ±B fc» t: MiBftfeffl ©fh^- 

wmzmmtz tmzmmm 2 ©ie^mt*5(tsMaB« 

EmffliiiJgP^-fciuaBftfeW^Jg^y y^TSS^Jgy y 
*#*^B©SiS*Mp 

[If 1 9 ] #**a«±©^ 1 ©*g*M©±t^ 

1 ©m y 7E MMAinii 2 ©ny -rm^mmmm-r^ 

»aB^ 1 ©7\*y 71, mmRrim 2 <bn u 7JK*/^- 
5tf ^>m-i:CJ:^ WffiJBlcD^yrJKs «JKSt>* 
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atrial y 3>j»cD±*^tr«fri3* i ®^«©±c^ 2 
cs/ y 3>#y ^trfcs y 3>y y^aRrajBar 

mmkm 2 0 1 *ain***±©* 1 ©ie«n©±fc-'^ 
&ms*VTm, mmRwm 2 wmmm* r r 

£ Z fc C 4 !) > Wffi^ y TlSVIi* 1 £ * SMKiRS 

>mcomm^timmm 1 ±*c» 3 ©i«ijgi 

K M btMl * fx * ■=> T . iuf3$B BBS 

* «a -r s hu I3«m© a Mm y >* )i * mm-r 
a tmzffimm 3 <Dmmmz&tt zmmmmm&mmm 
\z is u =s > & y y ^-t* & a y .3 > y v ^mm^mm-r 

1 ©m y 7i, mmikTimz ©^ y r m*je**s*-*- a 

^>^-rac:i:C4!K MfflfBicD^yrBlx MBt&tf 
gg 2 ©/t y ri* ^^siEMMtsxgi, 

_t**tr*rlB» 1 <D*fi*MI©±fc* 2 ©*g 

mmitmm-r zx-mts 

mm *mi*.mi wut *fr* o t » «r imbs* 
**«-r ««riajBJBt(OPi«iiifc« fcttflBfl&©^« i: ©ft 

&mm*w*B!t-r% tmzmmm2 cDisiMt'ic&tfsttffi 

immm2 2] mm^mi^x^Mt zmmmnmm 
it a 0 oxa±-5J&a^ttiti:t"5Mai 7~2 

|B^**aS«±fcS iH 4 S i 2 Hs^XliS i 

fc44S*i;-*\S8**Bl 7 > 1 9X14 2 0fclBtt©3M* 
^B©S«^^o 

[fgiKffli¥iffl%mi3] 
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[0 0 0 1] 
[0 0 0 2] 

[^3(5©ttM] 0 . 1 8 ^mffiftfilfc© L S I £43V>T 
fit* b7>^^^.©i«»ft©3iHfc^V ^S@a^©C 

kit, ^*©r;i/^-'>ASB® (ifcJS.*t3/f.o • c 
m) Cftto-Jt. 4 ti&atfjrc&SffBtt (ifc3££U . 
10 1 p.0. • cm) £JfV^a*&if#?tA/T?V>ao 

[0 0 0 3] tfc. ^i!St-«i:3g ^ CO l^jW fti fcl ^ V ^ , 
Htc»gtvSS:^©?g*i4ti:ft«fciii!JPbTVi5fe46, £ 

#fgltbi 5lVi' hDT-f ^l/— >3 >fcV>^S 

^i^fe^s m?<D&9ti&Mz &.itv>k#*.£>*va© 

[0 0 0 4] .ZZLZifi^ Sii7;V5->>ACJ:t^T, x 
8iffi8l$i|iliH#0. 3^mgjejy.T©JR*ffl&ffi^C: 
ft-TS kV>-5^^* 5 ^$tVT V>S [Y.Igarashi et al, 

vlsi s y mp.,p.76,i996] „ ztiit. mmut.%&mmt<D 

[0 0 0 5] IHtt*i:ie«ili:©^«ffi*iai± 

***^<*iS$iXTV^a«flH¥9-3.2 1 0 4 5 

jo «fcia«©*##««©»a*iSfc-3v^T, an 
(a) ~ (d) %&mvttifit>MW-r%* 

[0006] £-f s Mil (a) CmtJ; 5 fc, -> 'J => 
>4 <3 1 0 ©±fc«*«S/ 'J 3 >®ftM 

*e.«!*»l©«iliJlll l£if«f bfe#s K^lffltfi)^ 

m 1 1 icmmm 1 2 ^-©^^ ias?« 1 2 * 

^tr^ 1 (ommm 1 i©±t, aftf^^ixiiaft^ 
>*)vmmfr & ■& s ^ y n 1 3 mii 1 4 
its, 

[0 0 0 7] ft-fc, 11 7 (b) fc^ti^C AV7 

40 11 3 sxriRiK 1 4 c*tt ass 1 <D$&mm 1 1 ©±t;i 
a u t v> a g)5d * m x u c m p m :e 4 6 l t > bbs 

SI 2 0rtVEsiU7Kl 3MfflIl 4^^SMC 
11 5 4MtS, 
[0 0 0 8] ill 7 (c) Kfti^C, 

10©SItf«$tvfcSiH 4 1 6 *«»t*2 

y -y-w ki i 7 si^cMts. 

[0 0 0 9] mz^ mi 7 (d) CiSt45|:> 
50 *«10©_tlcO 2 *r^X{4N2 0^X^fflMft14*fX 
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*mmisx, mmui 5©±£^-*rsg ivmmmx 1© 

Jtfc« fcttS' U 3 >«fc*t#> £ £ SSI 2 ©|g« 1 8 £ 
lift 3" So 

[00103 mmn- 9-321045 ^s*bhbe«©# 

fc <k t) * >; a >«YbK©i£*Efc:fel**»EiK©iMb* 

[0011] ¥4M*x?«jft«©4 0 o°cm 

[o 0 1 21 ^©igjHco-^Ts mi 8$$iu 
[ooi3] 01 8kfv\t» 2 0 2 1 

am lma^y z>m<hm. 2 2ii»i©;i'j7i, 2 

3 iilg 1 ©pfgt, 2 4SI1 ©/t >; TJgi 2 2 Rxrm 1 © 
H12 3j&»e>fe3TJi©ai'E*U 2 5 fcfcSS 1 ©S3M 2 3 
fflSBt^^ tbfc® 1 ©Jfh> U 1M h*B> 2 6 ttfS 2 
■ ©^ysva-fhKs 2 7ttJ(S3JB©^V3>*ft«ls 
2 8lif 2®;fJ7l, 2 9liI2ffl« 30ii|2 
fflA-ij7l2 8^yt»2©«J»2 9*»6&S±Ji©iBBa 
SSU 3 Hii2 0ffiI2 8.©giBfcfBjaS:h,fcj82©*l 
->V-y--f HJf> 3 2tti4IOy3>iftlf3&5. 
[0 0 1 43 018 fc^-TliC^JBSE^jt CiS fcs 

fi£-r3#?m^#> I2l0^'j3>ilfl3«2 6&IFIR3 
JB© U 3 >IHbM 2 7*^ ft SttHflfifeltOrttt Cffi 
ItnckfciSs TJi©»BlK2 4 fc-tJB©«HEil*3 
0 J-fflPItU- ^SMtfsfttiT, T*©flBi*2 4 fc± 

[00153 fflBBM^Ji^^-s^JS^^Jiisie 

S3ffli6§i-t©*e 

[00163 

-> a >iS^t*3v>r s JBEJSSii: y =1 >^-ftUft*> & & s 
ilfi*lfti:©»'fflC^T^ K#3!£b^ivi:v>5*r& 

fcia«#«iBs*vr^s ^4 5[iijsffl«a 

^W^S^ii«^ «a*4ft*P- 8 3 6, 1 9 9 
8 ] o «S8i:-> y 3 >WbWk tffli-iC^'f F#H££ 

■T* SE*l^**Ilfcffl.#B<&££tt#»fefc>*t* 
^ffiSt*3(t5|g^i:©I^Bi-*5^-r^^i'> 
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[00173 mmzmfr, *%mtts msamftiz&tt & 

«E«*©*S?©««UR*^©ffi**ffiJt-r« c K 

zmiommt l , msm t letup Jt ©*t«£ 1*1 -t $ 

a VWffi*fa±£*S£fc**2©&fl?Tfc;rs. 
[00183 

[»«*»*-rs*»©^a] *»»c«5* 1 ©*^t 

i0 ^B©S!jg^a{±s ^*fr*«±©MS.l©ie»KfcE 
m tz *S ft s $ 1 ©jefKUt© ± c s ffl L- T V n 5 ^ fit** 

it, E«*fcfii»a*^TVA^>»^; TmRXFmmi^h 

mm © Jt b fc s& m e « 2/ y -9- <r b* a * & a -r a is 
^#*attR±t;, iiosMfxciimt 

«© ±*:&*fiB 1 ©*«B©±fc^'y P>iwai3b» £ «: 

S SB 2 .©|fi«JH * «t* f * xs i: A T « . 
[0 0 1 9 3 »lffl###^B©*!ii*at:<fcSh, $1 

v^fc», HEi^i:^2©*gi^M^©m*ffiA s lfil±-r 
[0 0 2 03 *fc> *i©*#**s«©«JSSiSfcia 
tt^L.TaiM©±BCffl^y-y-^ HW*m«bfc« N » 

3!2©fijSffi:#X£#;iiS&bTs ^l©|g^M©XC^y 

ii>ii'fbit*4a**2©ifti»it*it«frafci6s tae 
ift b ^ y ^ > *«tes«esf ^ * § is 

[0 0 2 1 3 *«tfit^-5B2©4 i *^MfflMiii^^ 

its *mi$.mR±<Dm i <Dmmmizmmm*wt!&vti 

©*e«itffl±t*aibr^*ap«-*i»*bT, e«»c 
ig t> ****ffi± t y ^ > sjfett* 
©±BtaiRBUc^^y-y-^ Ym*mi8,1r&x.n£. ffi 
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mm-r * is t x ^ § „ 

[0 0 2 2]I2 O^iftSIffllSSSWSJ:, m 

mmitmmirzmmt m 2 mmmmt © us u +m 

FBA^ffibTV^fe&s *gaHh^2©«6^t©^ 

[0 0 2 3] Sfes ^2©***^eo»iS^^iCcfc5 
¥mi&m&±lz*s y =1 y £ A-ti-Hfcf+^J^ ^ <?> ft 3 

? 3 fe » , SIT? ffl 3" U"tMf YM'&WtWLX'BZthPi .C , 

[0 0 2 4] *^I3§t«S^3©*#fr^g©Sit^^ 
»> **&ttfi±©S§ lffl«)ii]||Jcga«!US4ffMb;fe 

©ie^jK©±cmmbTv^sa5^*^*bTs ih^sc 
tvx w s/t y rM^w^M^ <=> ft smia^*^ 

itSIgt, *«ffc**±C^y:3V£iSrfrfgl©S 

tjx ifimna £ fix ft s m 2 ©s/fett^x ft & 75 x 
®±t«>V3 >*fls»> e» ft s $ 2 ommmzmm-rz 

[0 0 2 5 ] ^3©###:^g©«ii^^J;Si:, S! 

ia^©±{^ -> v -3 ^n-fbn* 1 ft 3* 2 ©nfeii M^itflf 

£> ft 3 f§ 2 ©*&i« h © H fc ffi Vf f « b T 
v^fcKu ^iB^i;B2©^Mi:©^»ttA s [Rl±^ 

[0026] B3©**#;^g©ia3it^ffifcJ;5 

<*> ft s 75x?t «i& b x mm® ±m t n ^ y -y -f h js 

*JB#bfcJk ^ 1 ©S^tt^Xic^^^A-tf^F^ 
£ tlT ft 3 Iff 2 ©SlStttfX £ ft £ 75 X V £ 

mmi<x, mi commm<?>±^ ^ v =t >^bjn*> <=> ft 3 

*^-rs«ri:^-e#, $t>\^ mmoxm-tt^xx. 
gi(ffliisp*is< ciift < ->y 3>^fb«^^»ft5^2 

[0 0 2 7] *^B5t#5^4©*ai#;M&0Mjt^?* 

¥mi&m<R±.®m 1 ©m^m©±c^ 1 ©^* y ? 

1 ©;■? y 7i, 2 ©^ y > y 

-rscfcicfcfK iiffln'j7l, »ll;KV»2©^y 


(6) #12 0 0 0- 5 8 5 44 
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S" y 3 > 4^tf^ 1 ©SJSttTJX §ftfebT > 

*»#:»£±ts ^l©H^tt«fX}r^fi!c^^^ 

tf^x^^SD^tLTft 2 ©SJSS^rxxjiMm 2 © 

KJfettp!f7A»f.)5t5757v4ft^bT> »R«ffl±S 

mn> y i^-r b*JB©*ffi*^t?^ 1 <Dmmma>±.\z^ y 

3>MftM^e.ftS^2©Mi^M*««t-Sxgi:*ii 
[0 0 2 8] B4©***^gffl«iit^SC < tSi;, M 

i<? Ei^©±fc y 3 >a-fbM*^ ft 2 (Dmmmifimm 
$^^Tv^sfe^s6, *#^?^B§©msaacj;f)iiBB 
^©fliff?^* 2 <Dmmm^^mm.-r & - fc*»fflT- 

g5. »IBi^*«figt-S«Mt^y 3>^bM*' 

ft 2 ©ig^M i: on izmy ijt^ ki#^lt 

[0 0 2 9] Sfe, «4<D^«««a«>WtB#ttt:J:S 

20 m 1 ©s*tt#x ta^^-^#t?^xA5^jjp$tvTft 

S^2 ©M^tt«fX^#t«&bT. ^ 1 ©«g^M©±fc'> 

y 3 >^bjK^^ft^^2 ommmzmmTztiisbs 
^©^^cib^Txestcti/ra^Ki^ftOo 

[0 0 3 0] *^i§C^S^5©*j»#;^BfflSig^ 

*##;*«±©^ 1 <D$&um<D±izm 1 ©^* y 7 

1 ©m y Igi&vl 2 ©;t y 7M;r^-->^ 
■fs SI 1 <d^ y 71, «JKStrB 2 con y 
r^^^ftSJiffi^^^BSct-^xgi:, 
50 -> y n >^^tfM)*»tt^X *f.&575XY *#t|& b 

t, ^i3i»^«^-r■^»MK©issfJ®{cs^y+^-|• hs* 
MtsiiJ:, »iE^ffl±sv«i>-y-y-^ h*a*#tf 
« i <Dmmm®±^m 2 ©«tii£if«-r 3x^*1? 

[0031] m5<D*m.#.mm<DWi&j}mzjiz>£, m 

FJl*s^ffibTV^Sfe^6. «ffi^hM2©lfi^ii©^ 

[0 0 3 2 ] Sfcs ^5©*##:^©Siig^?£K;J;?, 
40 *i»fr«*±(-^y3>*^-t?MJStt*X*^ftS 

75 x v & & j& b x m m<o psf,y m c a ^> y -y ^ h b * 

fc, 7 ; E;i/77^tti©Si/'Jt>f 
AST" t S c 

[0 0 3 3] ^itiSf 6 ©**#:^Sffl«jg*S 
fcfc s ^aS#:*S±ffl^ 1 ©^J^©±lc^ 1 ®/\" y r 
I, ffiMSt>-«2©^'JTM*JII^ii«-rsXgh, * 

1 ©m y tjKs «imi 2 ©/^ y 7i* - > ^ 
rsiiifciiD, s i©;tij7i, »Msy f ^2©yN-y 

5<? TM^^ftS^ia^^ff^-rsxgi:, 4^##:*«±C 
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t mmm^-^ts nx ftmm znxtz&mv ommns 
& s r-? x v £ gy® vx , mmMn ±Rxrm v y 
V4 Ymcomm^tsm i ©*g#jK©±t^ u ^ vsas 
jh^ <?> & s n 2 ommmitrnm? s n * x ^ 

So 

[0 0 3 4] |g6©^*#;gMfflSjg75&C<fcSh, H 

ommTttm 2 ©^ii^ifeist-rs - t*»suT? 
^^ai 2 (Dmmm t ©ra cm v k a vx 

U&tctb, miE^h^2©MMh©m#ttA s iRl±-r 

[0 0 3 5 ] * ft, 16 ©*^«:«B©«3g*atC J; S 
i:, *#**®_ht^ 'J3>^ftfi 1 ©KJ&tttf;^ 
?,&S75 Xv£#;f& bT»JP©iag«MirS^ U t 1 

m*BMvtz'&, m i ©s/stt^^fcs^^^^tf* 
x ±mna ^fixti^m2(D&m i &iJxi?^t^^y^ 
u t s is i ®mmm<D ± t u ^ > ^tjgi * 

2<Z>mmWi*:i&%m?-%Z£ifiX'%2><> 
[0 0 3 6 3 1 1 , 13, 14 5Utm 6 ®^a»«:^B© 

m&fimz&^x, mKDfci&titfxits iH 4 

S i 2H 6 ^^X{*S i II 2 F c # ;< T- ifc & C h A W- 3; L 

[0 0 3 7] H.2 Xi*H 5 fc^ 
v»T> SJSttif^iiS iH.4 iSX, SijHs^XiiS 
i H 2 F 6 >ffX-tr afe 5 Z. t .£ b VV 

[0 0 3 8] ^2Xii^5©^^t#^g©Kiit^^iC*5 

3l;£#*^;£ftT^3£h#*Fi; bUo 

[ o o 3 9 ] m 3 xtt*-e <D*mv?-mw<DmMi3mz& 

^T> mi 0S*Stt?tf^fcttS*««-Xt4»*flK^** 
XtiKJUJ^*^ * ftT v* S £ ik 1/ v> . ' 

[0040] m4~m6(D*nfcmw.(Dmmi3mz*s^ 
Ts ^#-->^£*ifesri ®^N"';Tj^©if§{*^^-- 
> ins tutmm&m *. *> % ^ * ^ £ b^„ 

[0 0 4 1 ] ##B9§fr«S» 1 ©*#fr*E*tts **Mfc 
VIM KJi©±*^.U»lOlM|:ilO±K»*S*l.*:» 


( 7 ) #M 2000-58544 

2 (ommmt, mm 2 o«BjM£:fej*«iiEtt<!>-MiB 

[0 0 4 2] *%lfi£ffi3$20¥*#S«&. 

Ms±©fg 1 <z>iei»iucJK«*nfcia«iifcffl«>a*»t 
at? t y -rmRvmrnfr % tazmmmh, mmmm^mm. 

(b&bmt* »ft^»Ji<o±**.tr» 1 ©ieM©±c 

JB«#ix&!B.2 ©M^hs ^m 2 ©M^mc*5(t 5^ 

[0 0 43] **fllC^5^3 ©**&i§g{±. 
S«±©SI1 ®«fi^K©J:C^jSK$tufe> il©;ti;7 

mmu(D±^tsm 1 ©M^w©±cif^^tLfem 
2 ommmts mm. 2 <DmmM&&v&mmm.<?>j8LV§si> 
izmmzti^ y 3 > *s y y j-x-Sb*^ y 3 > y 

20 [0 0 4 4] $M^SI4 0^a»frigEg», 

»fS_h©fi 1 ©MiSJ»©±C^$tbfc^ y TistJf 

s«Ba^©Wfl«iPi-^fiS^^ ^y3>*sy v?-x%-& 

[0045] jf-mmmzm 5 ©*#^B{i. *mw- 
30 mK±<Dmi<Dmmm<D±fcWtm£ntz, bkd^vt 

(D&mtaih&mmt, mmm0±*att# 1 <»mmm 
<D±\z.j&mztitzm 2 (Dmrnrnt* mm 2 amiumtzts 

[0 0 4 6] 7 CD*ift:81©Si@SS 

« N ^#fls3S«±ffl.» 1 OffMKKtEiBttST&jAbfe 

«s MBB^^^^tf^ 1 <oift*«i±fc^^ y T«»viiit 
izm&&£ftxuznvTmRZFmmfrhte%Mmm% 

*K:«-l/TfMW*ffft"3T % MHft**tJ£**SMlta> 
±«gp^-.t:^ y ^ y y ^t-^sv- y 

50 [ 0 0 4 7 ] jR 7 ©*f#*i©8ISat:±* fcv 1 
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mmmmvtzWL, ^m^miznux^mm^^o 

n<D±_m%imz y 3 > y 9 ^mm*bmt& z. t &x 
[0048] 8 (D^mtkmrnoMmfim 

mmmmz-ettsm 1 ©nun-tot y Tmftvnsi 

j6M$-r 3 11 h » & m j$ -r a « n© ± c « ua. 
igts *»»*Rc>*uT»«i«*ffa;ots am* 

[0 0 4 9] 8 8©###*«©«jB#8cfc:.fcSi:.s .M 

B**#ua-r siHM0±fc»jy.^©m©^«A i e> & s& 
tmzm 2 ffl«sii:sij- $«sjn<z)-tflisft9-c$ff y 

[0 0 5 0] *|§l8£ffi«£9<®^'#ft&B0Dam:&& 

^^«fi_h©^ 1 ©ig!M©_hfcS§ 1 $>n u r 
1 ©;■? y 7E mmRvm 2 ©;* 'j7i*;^-->^ 

t§c kct!), MS 1 ©'fJ 7ls IKSVK 2 ©7t y 

tr* 1 <DmmmcD±iz%$ 2 <Dmmm*m.m-r zz.mt. 

olfijKM fc $ ffHE*®.jEttffi fc * y 3 > * 5 y y 
% s ^> y 3 > y * ■* j&a f s is £ * «i a t v a 

<5 o 

[0 0 5 1 ] »9ffl**#««iO«lia*SK:«t*i:s * 
EgcSIC.i/ U 3 >$OWtg 2 ©|g^JK*II*±ia b 

^m^mzM Lxmmm^nttocDx^ mm®. 
zmm-rzmmcDmmmizmi'VVj \*m*tem*zz 

tifix M s hftdf 2 ©|g^KC*5{t sffliB^©35«g|5 
e y 3 > y * g^i*i * mm? a^tfft-ts. 

[0 0 5 2 ] *«B|tf5l 1 0 ©¥«*tfc*H©8¥?g;& 


( 8 ) mm 2000- 5 8 5 44 

^y rMffll* safflifi^MtsiSts «k 
mmmnmmmizp y 3 vMtiitarrsxeji. 
>fl3^*ufc» 2 ®«*j)ito±atf y 3 >i©ss4t 
tf» 1 ©«Mtjifl)±fcjB3 <Dmmm*nm-?z±mh-, 
*m®.mmzm l xmsaa *ff%-=T, fluent mm, *■ 
*««t©H«mfciHs/ y-u-^r i»Ji*»«f 

5 Mmft0if ns'c f y ^ >& y >v ^-c 

20 [0 0 5 31 ^1 0©4M»fr§g«©§gji§7x&C<fcS^ 
fflIB^©ffi«ffit y 31 >M*it* bfe«„ Si 2 ©«gSi 

*o±av-> y 3 >it©aat:» 3 a>mmm*m.m u 

»*Wfi8f a»K©iH«Ht:«ii'.y-!H' Fi«it5£ 
ilA^T- g 5 h^fcfi 3 ©*e^Mfc43(t5mffi^©K«a3 

[0 0 5 4] *mwiz&%m 1 1 <D*m#mm.a>mMJ5 
m$. **#;s«±ffl^ 1 <Dmmmco±i,zmi0^v t 
m, mmRvm2(D^v-rm*mikWLmTz>z.m£s m 
20 i©mj7«, MMst>"ti2©M'y^i7t^-->^ 

jsjn©±£^tffg 1 (Dmmmo±izm2 ommmzmm 

* * ^ -r a « jk © mm a k * t m © ^ « t © { b ^ m 
mumift-t&tmzm 2 <Dmmmz&tt2>mw&c>m.m 

Xgt:*lf^TV>3 6 
J<? [0 0 5 5] SSI l©*##«S©Si@^Stj;Si:s 

2 ©*g«JK*II*ii« fiftafit^LtM 
3S*ff ft -5 ©X% ^E«*«^^-Sm«©»«®^i: 

-ftfec^g i: <Dih-&<mm *M8.Tzz£&-cMzt mzm 

[0 0 5 6] «7~S§ 1 1 Wt^TJSfc* 
V^T, *#»S«t*f-rSf^fflffl©fiKtt4 OO'Cttl 

40 [ 0 0 5 7] Sf 7> JB-QSWlg 1 0©*##;^g©«3i 

I±CS i H 4 5tfX, S i 2 Hj*rxXttS iHjfj^ 

[0 0 5 8] 

imncommcoBmi <» 1 ©sunsm*) jwt-s *«w 

■ov^T, Ell (a) s (b) 2 (a) , (b) * 

#Mbft^e»tteBj§-ra 0 

5(7 [0 0 5 9] £?\ 111 (a) C^tirfcs >J 3 :> 
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fi>e>i£2>*m#&m i o o <D±\zmxu^v ^ >m<tm 
frhtz&m Knmmwki o i *«*bfe», s» i ©*e 

102 l ©ie#M i o i ®±-fc N mnj^^ >m 

1 0 4 5 » rt y 7110 3 Miff 1 .0 4 

#©»K^#j!S l®|fi«Jltl 0 1 *^Jfifcr*.C:i:*B6f 

[0 0 6 0] HI (b) \Z7fT£?\Z s «iJ7l 

103 sifii 104 fc&w si i (D%&mm io i ©± 

fc S ffi b T V * 5 ffi # * « A tt C M P m fc <fc t) Bfc * b T » 
BB«» 1 0 2 (D frmz^ U 7H1 0 3 KWlBfllt 10 4* 
6 ft SMJWM <0 5 feflMfc*- * . 
[0 0 6 1 ] 02 (a) fcjj*-rj:3fc» **** 

■« 1 0 0 4 N AJfl&E*:ftftl&a( 1 0 6 fcStt&tUT^S 
TSPmMl 0 7£T.^£#?"S£#CS*t&&;h/tV»5± 

SI 0 7 0±i:«}?t5, «£E*-*.w*-rt* 

0*J;ifc£4 0 O-CSICiSSTCfiftboo, 

1 0 omOTtl 1 ©Kj&tttfx hbTO#f?$tvfe S 

iH 4 1 0 9 §«t3Ctfc<t!), fiiBiigl 0 5 

*«ts«i o 4<Dm.miz(Dfrmi'V-y--f hsi i 

0*31^6«Jfc^^-Sp 

[0 0 6 2 ] 0 2 (b) t^-riafc> fgffi^-V 

>M-WC^ 2 ^ t IT© S i H 4 fcNHj 

tom&xz i i i**A:rsfc#fcffi«SMt2jflfei&s 

1 0 6*e,TgBS@l 0 7(CiSif^S^J*«i^bT> s 
iH 4 ilNHj fc©®^-^l 1 1 *r9X-7-fb-T5» 
CffliaCtJis SiH 4 hNH 3 tffll^^ 1 1 

i*f,ftS77X?i;J;!)> fiBB«8i o 5©±£iirif* 
1 1 2i$m.m£nz>o 

[0 0 6 3 ] * i<DnMW;miz£.%t, mmui os© 
±fc^y3>afb**6SS2.«Die*in 1 2 n 

0 5 * e, m 2 ©«fi*iK 1 1 2 #i£»-r s c h 
*mmx § s©t% bimik: y -fmm&mm-rz z t 
*bs±t?**. fiiasu 0 5 2 ©ttiuK 1 1 

2 k.<DM£.ffi*>Vin 1 1 0 4«^UT'V><5fc»x 

nsffii 0 5 tm2(Dmmmi 1 2 h©mst4* s r«i±b 

TMBff 1 0 5 tm 2 ©fg« 1 1 2 fc©|fffifc!JW >* 
,*s^*-TSCi:*B5±7?ga©T, fifiiRl 05©iV 

[0 0 6 4] * & s £ 1 OUtBIC f&Ji^ V 

wt— foicmi cDm.m&j}z£ LT<Ds iH 4 w i 0 
9 %mx brai-> y t-f hi 1 10 *»jai/*«s s§ 2 

©MJ&tttfXfcbTfflS iH t tNH 3 X 1 

1 1 £#AbT-> y 3>SfbMl 1 2 4it*-rs©T% 

■5^9^ «->y-y--f HJii i owtsfeftfflS iH 


( 9 ) mm 2000-5 8544 
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3>gft»f.45i2®ig«ii 1 2 zmm-Tzzt 

N H 3 #;Xic:fitJt&*±©iSV>S iH t fcfih&Q b 

=r >y yoomm^m <ztu< s mmm 105 tig 2 ©*g 

ill 1 2 i:©!lfStt^±tSfe»©jg->'Jt>f YM 

1 1 0 *)&tetz> zt&T-gzt jtic, iifi o 5* 

[oo65] (» 1 afmMiHDXMm) m 1 ©*se^ 
\zm'-isft.&mttM& 100 ©tffiti 1 ©ixz-fctt^'x 

bT©#W^tifeS i H 4 ^109 

4, »MitAft$&«i 0 e*&T»itai 0 ncjmm 

[0 0 6 6] ;©i5tt5h m\£ft.feS iH 4 # 
20 XI 0 9tf/7X?fbtli. SiH 4 ^109A>f>i& 
S:/7Xvtf>fc:;&V>Tfefc.S i 2 He* ^©tSffifcKJSS* 
#4t5©t% ill 0 4««B»©J't>t'f FAS** 

h^f tS. Ifcv S i H 4 -ffX 1 0 9 fr ibU&y^X 
vcf©S iH 3 + -f *>*.mWkl 0 4©^®gptAW^* 

s^fcicfcoT, «->y-y--f pjli 1 o^Mfgsfe 
to, fill 0 4 ©tBC7^ >7 rxffi b feisi' y t-f 

0 5 £ft2©tt«Kl 1 2i:©«S»tt*»lSl±bT.|HE* 

50 105 tm2(ommmi 1 2 fc©#afc:#-f h^s-t 

[0067] 2 commmm) «t> 2 © 

*«fi^»fc«a^*.*.««*w*©«a*a5fc-pv\T.s 

0 3 (a) s (b) SVH4 (a) N (b) «#|Rb«! 

[0 0 6 8] 03 ( a ) iZTji-f <t -5 fc, ^> 'J3> 

40 * £ fc s 2 0 0 © ± \zm X iZP V 3 > ^1"bM 
36>6fc**.l©«*Jll2 0 14««bfet, fllfflMS 

ss2 o i izmmm2 o 2 ^^-rso mum 

2 0 2 *^tr»l©«»»l2 0 l©±fc^ mfc*-9>m 
2 0 4*M**i((fr*. 

[0 0 6 9 ] mz, M3 (b) C^tiit, ^y^JK 

203 %.-&mm 204 KL&v zmi ©«fj» 2 0 1 © ± 
iae« 2 0 2©rtgij.t^yrjR2 0 3 staphs 2 0 4* 

50 t,fcSfiffiiS2 0 5 ^^-rso 
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[0 0 7 0] m^s 0 4 (a) lzmir&5fcs 

i2o o mmmm^mmm2 o 6 izmm^nx^z 

12 0 7 <D±lZ<%m-r&o ^(DWi, fSJE^-y W^-ft* 
«X.«4 0 0 o CfIJg©SST^ffi^bfett®T% fiflE^ 
t>.^-l*It.« lCDMJfctt#*hbT©S iH 4 hN 2 

i:cDM^r^^ 209 £#x-r & tmzmm^n^mmm 

2 0 6 £ TgB«$8 2 q 7 fciSM®*;*7 it, s 

1H 4 hN 2 hODrl^^^ 2 0 9 l77Xvftt§o £ 

©.fcd^-r^i:, «e»2 0 5*mm^&mm2 0 4© 

12 1 0#jS^Wfc»JS£ft3o 
[0 0 7 1 ] Jfcfc* -H4 (b) fc^-T J;5 <KEE.^* 
Wt— flfclB2(Z>K«ttif^i:-l/T(OS iH 4 tNHg 

2 0 e*6T:«««2 0 7fcJ(S«*«**«l&bT^ S 
iH 4 hNH 3 t«a^2 1 UT'^XVfttSo 
d©*aiC"rShs SiH 4 h N H 3 £(DM&tfX2 1 
1^^6577X^1:,):!), *HB«2 0 5 © ±£<&*p£ 
l3)*fillMR2 0 l<D±£ : $/y P>a<hM*6S;4.»2© 
|fi^JP2 1 2t«ltSo 
[0 0 7 2] 12 3 t . SiH 3 V 

T% MM 2 0 4 0SIlu7^ ;v 7 7Xft IfeSItf ffl 
S"J-tMf HJB2 lOeMtS^^^L 7^;i/77 
^{bbfe^#*ffl^U^^ 'F«2 1 Ofc**n««* 

-2) o 

[0 0 7 3] t£^T, «2©*SSMffiC<tSfcs USSR 

205 ti'V=i>mfomt! , 'ote&&2<Dmmm2 1 2t 

0AS^btV>SCD-C> »E^2 0 5 C*5ttS^2©|g 
4HK2 1 2J:0#I-efflIS?fflxl/^ hPV-f^W- 
^> a 4 ± 'D CM ±-T 5 d i: § So 

[0074] .(«s -3 onmwm) mr, *mm<om 3 © 

15 (a) , (b) M0 6 (a) , (b) Itlb* 
[0 0 7 5] if, 05 (a) fcjS-rJ;^^ ^UP> 

#13 o i©±tc, mit?-?>mx,te&<kir>*)vmm 

*>e>iS5ilffl;ti)7l3 0 2, HJK3 0 .3S»Sft? 
* >ix.tttftf> * ;WK*# £ & a SB 2 ©;n" y 7.1 3 
0 4*M*««t5. ^©^, l2tDMiJ7l3 0 4ffl 
±t vy^ hsi# — > 3 0 5 ^fig-fSo 
[0 0 7 6] W;, 0 5 (b) t^fiM:, »§1©m 
'J7I3 0 2, mm3 0 3RVm2C0nVrm3 0 4C 
^ttl/i?^ 1^1* — >3 0 5 4^i?i:b, Cl 2 # 


(10) #12 0 0 0- 5 8 544 

XXIiNj , SiCl 4 St>*NH 3 3 
?T*Bi3 0 6*§«ta, i!3 03© 

Sim** l ©/■? y 71 3 0 2 ©Ifitf&J; 0 *> , Mi-B 
ifSfi^'Jt'f FJS3 11 (0 6 (a) ©J* 
$©2 fg#*£tt'h;* < bT*5< o 
[0 0 7 7] 06 (a) tS«5C 

«3 0 0 £, KM$SMI^i3 0 7 tg^StlT^S 

io ^mms o 9*±gBfc#-rsfgffi5 : -i'>^*-rt©Tgi5* 

S3 0 8ffl±Cfi«f5. fifff+v;i-ft* 
W*— fit* 1 ©MJSffi^f^ bT© S i H 4 «X3 

o 9%mATzt&tcmm®.nijm%im3 o r*»-6T* 

«fS3 0-8.t:ifiS«««**tt*&-r*. ;©A3fcf5 

SiH 4 SX3 0 9ipf,S57?X?CJ:!), Si 
3 0 3 ©W«BfcjH$?*JfclH5'y -JM FJB 3 1 1 
§M» C ©Jg-fr, SiH 4 ^30 9i?4)S577X 

v+fcr^viTfis i 2 H 6 * ^©tsft^sj&a^ft-rs 

20 ©T, fUJP 3 0 3 ©mWg)5©'> 'J iM Vfc%{gM!?m ft 

[0O7 8]«C, 06 (b) tfvfilt, (gffi^^ 
rtfcjf}2 ©KJSffijtf* i: bT© S i H 4 h N II 3 
hvm&UX 3 12 «*A'-TS fc#fc:SJa$ft«;&0M&S 
3 0 7A»f.Tia5S«i3 0 8CS5HttA4Ml/T, S 
iH 4 hNHj t£0l^X3 1 2*77Xvfbf S. 
C©idfc-rst.s S i H 4 i:NH 3 fc(pS^3 1 
2i?f)SS77X7i:J;D, »1E)^3 0 6 a>±^tsM 
1©«II3 0 lffl.±fc.$'y:3>gfbj£fr£fc§SS2© 
50 *I13 1 3*siitt$tV5o d©»#, SIM 3 0 3©(i 

tMf ioAij7i3 o 2om^tm^\) *«»y*-f 

h*J13 1 l©M^©2(g7>^(t'h^< bTV%Sfei&, 
lCD/tUrflS 0 2 h^2©««3 1 3 kOlIC*^ 

F#fl^£*U2V">fflT% ^X^T^-f KfciB.a-r«^ 

[0079] i3 (ommnmizz ah, n (ommmm 

CJ:l:^T^gVvSSTC*SV^Tfl.oS iH 4 ii^hta^ 
75X?t|3£9S i H3^iI3 0 3 ©*®SBfcA*r** 
SlhiCiot, I->'J^Fi3 1 l^Bfi£T-#Sfe 
4fl to, ffi3 o 3 ©Sffii:7- : E;i'7 r xfb l/feffl'> V t'f 
>-«3 1 1 ^©feto, MiBi^ 
3 0 6 2 3 1 3 it©^-ST*ffl^Jl^ 

[0 0 8 0] (MS 4 <Z>&Nft£ffi) *«Wffl» 4 © 

^SfimJi #5f#*iISfff ©« jft^r a fc -o v> r 

0 7 (a) ~ (c) St>*0 8 (a) , (b) §#11* 

[0 0 8 1] *f, 07 (a) lcmir£olz, ->>Ja> 
50 4 0 0 ©±C«jt«^ U 3 >0MbJlt 
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dun 4 o i izmum* o 2 ^©^s mmm 

4 0 2 1 ©*ii4 0 1 ©_tfc, Slb^^ >m 

4 0 4 P 

[0 0 8 2 ] 07 (b) A'Jrl 

4 0 3JST>"«Jgt4 0 4 fc&tf-SJS 1 ©*6«H 0 1 ©J; 
C«.ffi bt vvsgf &&m±l£ C M PSSfc <k <0 iilts 
1B*S?»4 0 BOfcSBC^U TK4 0 3M«4 0 -4* 
&&*JMB*4 0 5*JBJ**-*. 

[0 0 8 3] jfcfc, El 7 (c) t^ti^C, 
ffi4 0 0*^Jx.«3 5 O-CfflfiSTt^ft-rat^fcs 
i£a##:S«4 0 OtDiltS iH 4 ^4 0 6tffi(&t 
$£-fcCJ:«U fflEiS4 0 5 <fe#tJSg-r 5SISI4 0 4 ©g| 

ffl c ffld->v3>i4 0 Y zmnm \z%m-tz> - c ©» 

^ ~> V zr >M 4 0 7 & 3 £ > 111 ©16^ 

14 0 I©±l:i/'J3>I4 o 7#j&m'£tix$nizn 
mitm^m^tK micommm 

4 0 l©±C^^nTV>S.^UrJ»K4 0 7^ CMP 

[0 0 8 4] 111 8 ( a ) fc^-T <fc o ^> U J > 

JK4 0 7©±^^tr» 1©I6#M4 0 1 (D±\zM*.iZi/ 

v?>&ihmfrz-&&m2(Dmmm4: o 8**t«-rso 
[oo8 5] mz s *mfomm 4 0 ot»bt4 0 o°c 

SjKJW±©S«©IBf*Q ! 3S*fi : &^ o i©<t^i:ta t, 
0 8 (b) CSti5^ MR4 0 4O*ft>^>J1f' 
-f MbbTlIfU 0 4©^fflidffl->y*-f F14 0 9* 

jgj&$ti&£Ac:* m2<Dmmm4 0 8 c^anEii 
405 ©je^gp c u 3 > #i£tsc ut v 3 > u v m 

134 0 8 aifiBmgtlZo 
[0 0 8 6] »4ffl»»Ci5il> »2©tt«il4 
0 8 £ ft t* 3 4 0 5 ©M^gB £ ~> V 3>iJ»f*i 

wju 0 8 AititmistixK&itto* m->v*M hs4 

0 9 t!2 0«iM4 O 8 fc©«*e#|*j|±-*-S£# 
C ffl-> 1 J-y--f HJB 4 0 9ifi©iJSf©xV^>eY'f 
^U— i/3 >C«tS^»*s«PSiJ^tVS©T, MS* 4 0 
5tC*5(tS^2©|g!gJK4 0 8 t©#It*fflxl/i' ho 
V -f y U — is 3 > M * £ 155 It f -5 £ i: * s X £ 3 o 

[0087] (us (ommmm) wt> *#8hb©«6 5 © 

19 (a) ~ (c) SuqaiO (a) % (b) 
[0 0 8 8] Sf, 0 9 (a) izmTZSiZ* ^V=i> 

■frt>-tez>*mfcms.5 0 0 (D±.fcmz.iti/v =i>mfcm 
t^ta^mKommms 0 1 £i§*»bfcs^ i<o® 
mm 5 0 1 izmmm 502 &i&m-?z>o ■?•©&.. ffiggjf 
502 1 ©senses 0 1 ©±£s mih3-*>j& 
xiilfwv^/nf^^s^'jyis 0 3^t5«^ 

5 0 4*.«»tifi«f-rso 

[0 0 8 9] W:, 0 9 (b) ttt<toC, ^'J7l 


(11) mm2 0 0 0- 5 8 5 4 4 
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5 0 3 SVil 5 0 4 iz&ft&m 1 ©a&«MK5 0 1 ffl± 

@Bi§3f 5 0 2 ©ftSSCM U 7i6 0 3 StFSIBS 5 0 4* 
&&ftffl£iK5 0 5 4MtS. 

[0090] jfcfc, 09 (c) 

«5 0 0£#J;t«2 0 0"C©fijKTt:«^-r?.i:#Cs 

-5 0 0CM1CPMAH ( S? p< S — 
??k>\<i F) #X5 0 6 3C£fcr£ »k 

HBB^5 0 5 tMt5lI5 0 4 ©*®C©<frT;i/ 5 
10 ->;AI5 0 7^1TO£iitSo £©«£•, fill© 
«tJ8I5 0 lffiiiCT^-^AJItS 0 7*^$tVT 
l^Ig^r ICfcfcs i l ©«II5 0 lffl±fcBBK$tVTV^ 
ar;>5.-^AM5 0 7^CMPfS^C<t f){^*^-5„ 
[0 0 9 1] 010 (a) izmtk 5 T)l> § 

— >>AJK5 0 7ffl±£-g-t?»l 1 ©«tM5 0 1 ©±t^J 

^ksx y a>mihim-frt>tezm2(Dmmm5 0 8*mm 

[0 0 9 2] mz^ *m-fa£ffi. 5 0 0 IZtt bX 4 0 0 °G 

iiffijy.±fflfis©mM.ffl*ff cffliacta 

2^ 010 (b) \zm-?&olz, iI5 0 4 t7;K->)A 
15 0 7 fc*SJSbTaiM5 0 4fflSIl:Ali Cu* 
ii>taZ> Cu-A lit^m 5 0 9 ^fiX^tlS^ftiC, 

m2(Dmmm 5 o 8 smgasgis o 5 ©fi^gctT 
i^-^tfraiTyM-^Ay v?-tem.m5 0 8 

[009 3 ] m 5 ©^ssm^t <t &ts 12 ©lestM 5 
0 8 iz&tt&mmu 505 ©?a^gi5tT;i/ ^ -r> a y >y 

f&Ii5 0 8 a*5^$tiTl>Sfe», Cu-A 1-fb 

509 tm2(Dmmm5 0 8 fcosatt^tfij^-r 

Ji? SilftCv Cu-Alfc61I5O9tf0lI?©iV 

mmm5 0 5izmt?>m2(ommm5 0 8 h©*®T-© 

So 

[0 0 9 4] ^ ^5©«B^i^ftV^T{i, 
tg5 0 OClffltDMAH^ 5 0 6 bTSlM 5 

0 4fflSIi:7;K-')AI5 0 7M^l/fc^ Ztl 
t<UT> ^a»^*«5 0 0©*®fcS i H^WFit 
©®^^^^«t*& bTffl)K5 0 4©^®fc^>^^^> 
40 B*ff^bT* )e fcV>o ;©i^t:t2,h, ^««:**5 

0 o tttsifflitiot, c u - a i ib-smm 5 o 
9 izftzx, Cu hWh*5^Stc:j£iS( bfe c u - wifetsc 

«*^fi!<;$tlSfflX\ ffl@B*5 0 5fcft(tS»2©|gi» 
15 0 8 h©^ffiT-©3il/^ > DV-f if 'V — >MML 
*Wj[\:tZ>Zt1$X%Z,o 

[0095] (.me (omwrnm) JiiTs ^.^mcom q © 
mmftmiz&z^mfommRv^&mmxmz-o^Xs 

01 1 (a) ~ (c) RXimi 2 (a) , (b) £#M 

b^*?.ssHj-rs„ 

50 [0 0 9 6] *-T. 011 (a) C^ti^Ks 
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S 6 0 0 CD ± X « U 3 > 8Kb 

1 ©**M6 0 l*J8*Lfc«L 

^*>5,i5:5il(DMiJ7ie0 2, HI 6 0 3 KBUfrfb 
3^* >lXJ±^Yb* 6 2 <DM U 71 

6 0 4*«*lt«ti-*6 *<©tU JS2©;fj7«8 0 4 
ffl±KVJ>^ M<*->6 0 5 4^«t4. 

[0 0 9 7] 011 (b) Cit<t5C:, IB 1© 

m y 71 6 0 2s mm 6 o sstri 2 ©r? y ri 6 0 4 

tMlTV^^ Y 6 0 5 4?^^hU C 1 2 

*XX«N 2 , SiCl 4 WNHj ©M^X <=> & 
Si y ^ > <7 #x * M V^T Bt/fett -f # > j; >y ^ > ^ * ff 
fcoTJRBKfl 0 6*^fiSct-So 

[0 0 9 8] Ull ( c ) \Ztf? £ 5 {C> 

ii6 0 0*3 5 0X3«*ffl«ieTfc«tSbfctt«^ 
^MMMfcKe 0 OfflSSCS iH 4 ^6 0 7 
5Ctfci»)> SIEi&6 0 6®IIt->'j3>I6 0 8 

[D0 9 9],JJ?t, g|l 2 (a) Jt-5 fc> ^ ,J 3 

>16 0 8©±£^t?Sg 1 ©if!fiifil6 0 l ©±iC^J^.« 

*s y n >^fbjK* e> &agi 2 ©sea! 6 0 9 ^utat-r 

So 

[0100] ^«t«:^« 6 0 0 CMl/t 4 0 0 °C 

^«m±©ig^ffl^a*ff*5o ^©i^c-rshs 

112 (b) C^f^SCs «6 0 4©P5#J|®C$BS' 

y-y-^r Kg 6 1 o#»j***v*fc#c* g§2©«tjn6 
o 9 c*m aire® 6 o 6 ©jafipgpti^ y 3 >^»l 

[ o i o i ] m e vmmmmiz jt * a, » 2 ©ig*n 6 

0 9 £»tf£MBtt6 0 6 ©jE»fflt ^ y 3> y y^-fc 
ffi«6 0 9 a#mJ6£$tvT^S*:K)s jH^yiM HS6 

1 0 ti2©«e«6 o 9 ^©s»e*siqi±-rsi:±t 

fcs m->W4 YJg 6 1 Offfl^JS^©^ V^ b n-?>f 
>£J;a^iS#fflffl£*va©T*s $IKii§}6 0 
6C:*ma8l2©«116 0 9 trolBT-fflxV^ hp 

[0102] (» 7 omi) «Ts *»W©« 7 © 

*ste^ffit^5*^i#«ieatf*©®jg*«{c-ov>.T> 

013 (a) ~ (c) J&t>-014 (a) > (b) £#J1 

[0103] S"Ts 013 (a) {C^-r«fc ^ y n 

> e> & a 7 0 0 ©± fc^j A « 2^ y 3 > ffif b 

mil* ^5^'J717 0 2, «7 0 3 &T>'*> 'J3>i 
flS«7 0 4***it«frSo *©SL i/yn>iftI7 
0 4ffl_hi;i/ J?^ W^—> 7 0 5 §Mt5. 
[0 10 4] ftfC, 013 (b) C^ti^ts 
17 0 2, MR 7 0 3St>-->y3>SfbM7 0 
XVPXY — >7 0 5*v^i'fcbTF7^x-?f 


(12) #H2 0 0 0-5 8 5 44 
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^Sfrfc-sTs WTWil 0 2WiI7 0 3*vfe£ 

aiiKst 706 *^is-rs t^e, sie® 7 0 6 ©±c 
vi^->ft$tifc-> y 3 >mihm 704 ^^-ra. 

[0105] Jfefcs 013 (c) Kft*5t:, *NH* 
SIS 7 0 0*3 5 0 •CSK©ffl«ETfc««f Ofc«l8T-s 

7 0 Offl^ffifcS iH 4 ^7 0 7*#|&-r 
S i C <fc fK MB* 7 0 6 © jSD«lffl \Zis V 3 >R 7 0 

[0106] *C 014 (a) lzm-T£o fc» y 3 

;<? >mitm-7 o 4«t>--> y 3>i?o 8 ©_h£^-t?gs 1 © 

S6II7 o l®±t:{»jilf->V3>Ifbl*^*5l2 

<Dmmm7 o 9 *««-ra 0 

[010 7 ] &fcs 7 0 0 C*f LT 4 0 0 °G 

014 ( b ) C^-T-t a £s til 7 0 3 ©Mffilffifcffl^ 

y -y-w b*jg 7 1 0 Asp^^a fcftc fs 2 ©a^i 7 

0 9 R:^W-S»Bi»7 .0 6 ©PSfllgBiS^lC^ 'J 3>*«ffi 
i^bT^>y3>y >y^^^7 0 9 a*s^$tia.o 

[o 10 8] 7 ©*«£«{;: J; sts $2©iW7 
^09 1 *${ta^E«g 7 0 6 ©ffi«g|5?E^c «> y 3 > y >y 
^•5feffi^7 09 a.* s :^*^^■rv^afc«), IBS' VIM F 
17 10 tm2cDmmm6 0 9 i:©m»i4#nsi±-rs t. 
*fcs m^w-i Kg 7 1 o^comm^(D3L)y^ fdv 

-f ^ V - 5/ 3 > J; « »».*SW#J * n * © T? s a B* 7 
0 6 (C*5(ta^ 2©IS^)K6 0 9 fcffl#B-e©.3iU* h 

[0109] ^ 7 ©SSEJIMKJBfc J: a y 3 > 

mtm 704 ©±t{*^ y 3 >i 7 o 8 w»ja**trv^ 

fcV>fc«K US 6 ©.*J6J^»fcJt^r«B» 7 0 6 ©«^ 

[0 1 10] (^8©*3fi|jf^) «Ts *»flBfflSB8© 

015 (a) ~ (c) Ml 6 (a) s (b) 

b^*s^»sj0^-ra„ 

[0 1 11] Sf, 015 (a) ic^-rioCs ->'J3 

- 8 oo©±t«i «-> y 3 

IA>?,a5f l©«M8 0 1**«U*:^> 1 © 

S118 0 lffljtc, jBHh^-^>pxttanb^>»;ni 

40 «*&&SJgl0stV7lt8O'2t I18 0 3MIft 
5=-^ >«Xtt«flS* £ fc 2 ffl^' 'J 71 

8 o 4 ^©«, f2©/tyri8 0 4 

©ifcl/^X tw?^— > 8 0 5 4MtS = 
[0 1 12] mz^ 015 (b) SI© 
^n* 'J 718 0 2s i!8 0 3 RTfB 2 ©/•? y 718 0 4 
CMttl/^>^?- >8 0 5*V^^i:L N Cl 2 
^■^3Z.{*N 2 s S i C 1 4 JtZFN H 3 fflffl-&5tr^^4>& 

*oT«E»8 0 6 ^Bfig^ao 
5<? [0 113] St, 015 (c) fcavr*3fc» 
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&BLS 0 0 £ 2 0 0 *Cm&<DUmTlZ&& VfcttJB^ 
*#fti«8 0 OCSKDMAH^ 8 0 7£$;fe-r 

[0 114] #tfcr, 0 16 (a) Cj»f *«5C % 
->)A18 0 8(£>±£#t?S! 1 ®j&fe-jR.8 0 

U a : >afb«*e>«iS» 2.©i»«JB8 0 9 ««« 

[ 0 1 1 5 ] mz s 8 0 0 te*t It 4 0 0 °C 

eii 6 (b) fcip-riatH aia.oam^^A 

18 0 8 ^MfcbT«I8 0 3(Z)S8«WCAl2 Cu 
^^^Cu-Al fc&mm 8 1 0 MBAS-ft* fc # 

mzomuma o 9 t*i«*B»B o e^as^s 

0 9 aiMftSStl*, 

[0 1161I8 CD^Ste^i^fc § h> 12 ®46«0t 8 
0 9 Kftf*«JMEa 8 0 6 ©jfi«»fcT^ 5 ^ A V v 
^fc1K«8 0 9 a#^J5&*ftTV>S*:#K Cm -A lib 
8 10 2:1.2 ©«t®l8 0 9 fcOD»Sffi*s.|qI±-r 
SfcJtfcs Cu-Al{b^rfejg8 1 O^co^jg^^jii/ 

^7 j> D V--f 9 V — .S" 3 > fc ct «#»#»fW**l* 

SIBS8 0 6£43(*£«2(Z>ttftlK€ 0 9 hCDffflT*© 

o 

18 0 0 ©SICDMAHif^ 8 0 7 £tt£*& bTSIffiSSl 
8 0 6©aStT;i/5.=^AM8 0 8§MLfe^ C 
tlfcftjLT. CVDMCJ;!3ili8 0 6®iffll:«| 

^.«^>^;i/P*JKfieb-c4)<fcVN < , c:cD»^-fctt, cu 

-Al-fb-i§rtJ«8 1 Otftit> CuhTafcASilt 
0 6 fc*H-*Sg2<0|fti*JR8 0 9 ^©Jf-ffiT"©^^ h 

[0118] mi&9mf&nAv j e<DXMm» % 

2<DmMW*M$.mzm 3 CDJfeJtiBMK&^-rtiU £ 1 © 

T, Si jHjjfir^Xtt.S i H2Fe3tf^*fflV^T<fe<tV>o 
[0 1 1 9] S3fe> »4, »e»Tr*7CD*fl0gi*fc* 

tflltT, ^£I&$9i:S i 2 H6^^X«S iH 
[0 12 0] £fcs *l~!B8©StSjBJU«IIC*J^Ttts 
iBS«^^t?^l©ilg*M©±^©*JK©±i«^?i 

5. 


(13) #582 0 0 0-5 8 5 4 4 
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[0 12 1 ] Jftl~£8®jdrattt::ftvvct*s 
Mijrltbtli, Ti, V, Cr, Zr, Nb, M 
o, Ta, Hf s Ws Ctl^)©^«i:S i, B, C3gb 

[0122] tifcs » 1 ~* 6 avi 8 (Dmm&miza 

ivr«\ 9 2 ©«f^Mfc bTfctS' y 3 VSSflURfcfflVx 

jm b t fet y 3 .> afl3M* s v% & i)Ss c tt c-ft * t s 

[0123] 

¥mfomK±.iz v zj > * unfcgi 1 ©sjfett^x * 
bTfflffiis^sij*-rs^m©±wt;«^ u-*-f 

an&jvr sis 2 ©siSts^^ zmteuxmis u im p 
b©±^> y 3 >^fbjw*> e.aiii2 ©fgnun£it*-r 

5fc«>s ^*A>?>ff&t)*]LTVv§^#:^tRJtfc«>y n 

T'g&tmz, mmu tm 2 ©is^m t © a ± 

c h <feteihT- 1 5 ©T% Sffii^©^ v » > n v-f ^ u— 

[0 12 4] S2o*l#«Sffl«jg?S{:a:Si:s * 

5f v*«ti&br«E«*«i«-r«*»icDjbiifc*^y'9--f 
k « * m« -r s fe to s ffiM-e m ^> pit t § 

Katt^fcJ:t^TaiJl^A 5 ^l&bK< ^T^E 
;i'7 7Xttl©i^'i^ >*Jg£7£fr??#£©T?s 

[ 0 1 2 5 ] 1 3 of i^gfflSiiSSt i s a, * 
± c ^> y 3 > * ^ts 1 ©s jtett a & ^ 5 

ftR*6i!i«*2 commm* mm t& it s>. ft** & fr 

ff^B#©M«LSC «t & MBMltf <DMMC?M1I 2 

tm 2 (ommmt(D®MV£*m±-^TMmmtm 2 ©ig 

«i:©#ffll>:7P^ F*s|gi£-rsch«:l95±T*tS© 
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mm<D±mz, mmweuztt-* 
fjb£^t-£s©t% mmmcD^u^ fp-^yv- 

1/ a > if 14 ^ — m h ± $ * s Z t & X g 5 o 
[0 12 6] ^4 0*i»#:^g©MB^»icJ;Si:> ^ 
*#:^*±^> y3>t*ttH 1 ©KJBtt#x£ffy£l / 
T^i3)^*«fiicTSfflilcDWMMCffl-> VIM" F**JB 

SD £ flX & S ff§ 2 i) X %m%a LTUli^ V F 

i: & < „ ¥mi£m?w*fme>mmMiz mmm* ©ss 
m?&m 2 <Dmmm*^®.WL-*z> z t zmmx # s © 
t»s m%nmiz$sv2> v -i?mm<D%£.*ffi±t& z£& 

bt if! lESiS k m 2 ©IgitiJII i: © iz jtf-f F ^fi* ^ S 

[0127] m5<D*mfomw.(DWimi3mz&z>t, * 
v*#t^ btisaig^wi- s»ii©P5#jj® fcii y -y 

ISiSfflj: l/^hDY-f ^ V — s Jifil±S * 

S£ k#T- #So 

[0 1 2 8] *6«D^^B©«it^icJ;Si:> * 
##:««_hC ^ y 3 > *^*rfg 1 ©K/fctttf X A> & S 

y -y f » £ l fern, ^i ©Mj&ffi # * fc a* j# 

577X7tft^tt> n y if-f h-i0±c p y ^ > 
a-fbJKA^^s^2ffli|g^^ii*-r5feis&s 

s#SfcJfc'Vtie#<©%&ii*JB < z £tn < > 
iFB&mcDmmmtz j; vMmm4><Dmm : Pttm2 ©«t 
m^w,WL-r^> z t*wmx°% s ©-?> mmmtzisft s 
v— pmmvm&zffi it? zzt&x-gz t&iz. mm 
U£B2<D®mmh<D®m&*fii±hxmmmtm2<D 
mtantoams^-f f##b4£<i-s z t%m±x- rs© 

— v 3 > IM4 4 — Jf i«i -t £ # & £ £ ifi x- * S , 

[0129)11, 13, gg 4 XfcfcJB 6 ffl^flqgg© 
Siig7^^C*3V^X> ^ lfflMiStt^^^S i H 4 
S i 2 H 6 ij f ^XttS iHiFtSXT-feS}:, »JK©±® 

x « fljj w t: ffl ^> y -y * f a * at m t m ^ -r s £ t # t* 


(14) #12 0 00-58 5 44 
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[ 0 1 3 0 ] m 2 Xii^ 5 ©*#*|s««©«a*«fc.43 
^Xs E.f&&ifX&S iH4 ^X, Si 2 H s ^3iBS 

i HjF^^fSs!:, aiM©±®x{*ffi«afc^> y 

[0 13 1] S2 X&fg 5 ©*##:^g©«iiE#^fc*3 

v^©t% mmm<D^]/t? hwjpv— ^3 >Bs*<t 

») C k £ « & £ h #T- # S o 

[0 13 2] «3X5i«6©#a»#:^M©mit^^i;*S 

*s«jp tix * d , ig ^> y -y -f f m c ^m^^-xfi 
**vtv* si^ vim FM«*«m?©^i&.*ffiih-rs«i 

20 [0 13 3]i4~S6 ©*##«B©.«jS#«fc:feJr* 
T, 1 ©^y^JK©!!* 5 ^^— - 

>^$tifefflM©igj; ») *yct^i;, mmommrnxzw* 
&fcmzti&mi@i%ffiitx' t s. 

[0 13 4] ^l©^##:««fcJ;Si:> ilfiSii 
■J-aHlili:*.2©|fi«JKi:©IBfclB*>yi*--f FJB^^a 
LTMSfcfes .^t»2©je^JKil©fgifffi* s lSl±b 

xmmtm 2 (DrnmrntcD^mizyn^ F*»»ftufc< < 

iz */ y a > y >y ^Mm^^ffi lt v s 4&s in ^ y u--f 
2<ommm£<D®mm#m±?z> tmz s m*> 

y-y-f F/B+wlH®^©^!/^ F dv^^/|/->3>1: 
J;s^l6*s$PM$tiS©T.s ffliai^©^!/^ bnv-i'^ 

[013 5] m2(D¥mi$.mmiz&&£, mmm*mm 
?z>ffimtm2 (ommmt<Dm\zmtm&.^-(Dm<D^m 

40 h©m«tt* 5 |p]±UT»MfcB2©«gi^Mi:©#BC^ 

k oib&mm tM 2 ®mmm£(Dffiiz&m u ^ 

W^fti/t^st^ »kfflJii^©m©^«k©fb-& 
t)«k^2©M^mhfflm#ttA s [fii±-rsi:«{^ »k 
Ms^^ofii<D^m£(0'(h^mu'p<omM^-<o^u fp 

T-f ^U— >-3 >i-<tS^l!)A5jrp®J^tlS©T% SIE^ 
cdjiu^ h nv-f ^i/ — i>3 >iftt* s — Hiql±-rSo 
[0 13 6] ft30**ti4tft££«2: N ^IBSI^S^ 

50 -rs^pi:^2©sfi^jKi:©iic^>y-y-^ fji^^ 


27 

bXWS&i&, $lj9£^|l2©ifg^J§lfc©S«ffi#|la±b 
Xfflj^fcfg2©feiiMi:©#mi-^ F#3S*b{- < < 

'JIM FB#>©»jg^<paiU^ b d?^v->3>(: 

b->>3 vim.* 5 -fliiS] i-.-r^o 

[0 13 7] 14fflM»MCJ;31:^ ^SB^^^fiK 
^SiHHi:Jg 3 ©fgUMi: ©H3 V ^-f FS ififrZE 
bXVi&fc&K fBJgt i: 91 3 £: © ft ± b 

T^JPi:tl3 0$g^i:©|^BC^^ KMf.LC < < 

|ql±-rs„ Sfes «->'Jt-f h'Itl30SgiIi:fflH 
u-->3>«rfl# Hn5i±-r^o «iii!ii!©±ic 

{±^2©*fiiS)^^#abT*5f). CtVCffoTs ^ES 

©±{c{i^> y zi > y vT-mMftft&^X^tz^tz®, m 

mm<D m $ ^mmx t s © t% zmmmmm. zmm r s 

[0 13 8] i5fflf«ftiSt:J;5i;^ gREiM$*|jEg 
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